 1996; 55: 311-316) 
Isaacson's group originated the concept of lymphoproliferative diseases of the mucosa associated lymphoid tissue (MALT),' describing the expansion of migrated lymphoid cells to the gastric mucosa, which normally does not contain organised lymphocytes.' It has recently been proposed that, in the presence of a persistent antigenic stimulus, MALT may proliferate and even transform into a full blown lymphoma.2
Sj6gren's syndrome (SS) is a disease characterised by lymphoid infiltration of the salivary glands, and frequent involvement of the gastrointestinal tract. Several agents have been considered as possible chronic stimuli (for example Epstein-Barr Virus (EBV), retroviruses, human herpes virus-6 (HHV-6)), and it may be that different agents are involved in different tissues. 5 In the stomach, Helicobacter pylon has been claimed to be the main agent responsible for the appearance of lymphoid infiltrates.6 As SS may in itself represent a likely cause of lymphoid tissue migration to the mucosa of the gastrointestinal tract,8 we thought it would be of interest to study the gastric tissue in SS and define whether the presence of MALT in the stomach is a common occurrence in SS (patients with SS often report unspecific dyspeptic symptoms, attributed to a coexistent 'chronic gastritis',9 whether the presence of MALT in the stomach is associated with infectious agents such as H pyloni or viruses implicated in the pathogenesis of SS,`5 and whether gastric MALT Chisholm and Mason;'3 the others had lower grading, but fully satisfied the criteria of sicca syndrome (xerostomia, salivary gland hypofunction, keratoconjunctivitis sicca, positive autoantibodies).
None of the patients had been taking xerogenic drugs, steroids, antibiotics or non-steroidal anti-inflammatory drugs in the previous three months. In the past, seven of these patients had taken brief courses of amoxicillin/ampicillin because of parotid infections, and 15 had taken low doses of steroids (prednisone 5-7 5 mg/day) for short periods of time (two to eight weeks) because of arthralgia, arthritis, intercurrent swelling of their glands without infection, or other extraglandular manifestations.
The study included a full clinical and immunological investigation: salivary gland and lachrymal function were tested, antinuclear antibodies (ANA), extractable nuclear antigen (ENA) and rheumatoid factor (RF) were measured, and HLA locus I and II typing was performed.
The gastritis was diagnosed histopathologically and its relationship with local infectious agents investigated. Evidence of B cell clonal expansion was sought in sera using a sensitive immunofixation technique able to demonstrate a monoclonal gammopathy, and tissue clonal B cell expansion was tested by genotypic analysis of the gastric tissue. The behaviour of the possible B cell clonal expansion and its relationship with H pylori infection over time after treatment was investigated.
A control group of 80 patients, referred to us because of simple dyspepsia, but without any clinical sign of overt immunological diseases, underwent upper endoscopy with gastric
HISTOPATHOLOGY
Upper endoscopy was performed using standard Olympus video instruments. Routinely, an average of five or six biopsy specimens were obtained from the antrum for histology, another was obtained for rapid urease test (CLO from Delta West, Bentley, Australia), and three more were taken for molecular studies; they were immediately frozen in liquid nitrogen and stored at -70°C. Virtually all the specimens included the muscularis mucosa. Samples from each specimen were mounted on slides and stained with haematoxylin-eosin and with a modified Giemsa stain to study the degree of inflammation and the presence of lymphoid follicles and H pyloni. The lymphoid component was graded on a scale of 0 (scattered plasma cells in lamina propria without lymphoid follicles) to 5 (diffuse infiltration-prominent lymphoepithelial lesions) (figure) according to the system proposed by Wotherspoon et al. 4 A lymphoid follicle was defined as such when an unequivocal germinal centre was seen. Immunophenotype data of the lymphoid population were collected for B (CD20-L26-DAKO), T (CD3-T cell-DAKO), and K/A chain (DAKO) restriction. Each set of biopsy specimens was examined by two pathologists (CAB and CA) blinded as to the clinical diagnosis and treatment, and the final grading represents the average of the two individual scores, the agreement being more than 90%. Patients were classified as Hpylori positive or negative on the basis of both histology and the urease CLO test. When the two tests did not agree (two cases), classification was based on histology.
GENOTYPIC ANALYSIS DNA was extracted from fresh frozen gastric specimens using standard procedures, and subjected to molecular studies after positive ,B globin gene amplification.5' 6 Amplification of the IgH gene was performed in triplicate using two different seminested polymerase chain reaction (PCR) procedures, as described previously." Briefly, the upstream consensus primer was complementary to the third framework V region of the IgH gene in the first procedure (Fr3), and to the second framework V region in the second procedure (Fr2). The downstream primers were the same in both the procedures, and were complementary to an outer conserved sequence of the J region in the first round of amplification, and to an inner conserved J region in the second round. The PCR product was run and evaluated optically on ethidium bromide stained agarose gel. B cell clonality was disclosed by one or more dominant bands within the predicted size range, and a smear without dominant bands within the predicted size range was taken as evidence of polyclonality. Positive and negative controls (B cell chronic leukaemia, reactive lymphnode, or no DNA) were routinely analysed and compared with the test samples." Further molecular analysis by radioactive VDJ PCR run on procecure (manuscnpt m preparation).
EBV and HHV-6 sequences were sought by PCR techniques of comparable sensitivity, as described previously.'5 Particular care was taken to avoid carryover artefacts, and this was obtained by analysing for EBV and HHV-6 in different laboratories (Aviano and Ferrara, respectively). Briefly, the presence of the EBV genome in tissue samples was investigated by amplification (35 rounds) of the EBV IR3 region, followed by Southern blot hybridisation of the PCR product by an internal 32P-labelled IR3 specific oligoprobe. HHV-6 was sought using the sets of primers described by Aubin et all7 and specific 32P-labelled oligoprobe hybridisation of the PCR product.'5 To increase sensitivity, the samples were also analysed by nested PCR, amplifying a 659 bp fragment internal to the first round 832 bp product. STATISTICAL 
ANALYSIS
The x2 exact test was used to determine differences for prevalence values between groups. (table 3) . H pyloni infection in these patients seems to be resistant to the common treatment strategy for its eradication (Sorrentino et al, manuscript in preparation): only three of six samples were cleared of the bacilli. Interestingly, one patient who was VDJ negative at the first assessment and did not receive treatment had become VDJ positive at the second biopsy and, conversely, one initially VDJ positive patient had become VDJ negative at the second sample. Only one sample of nine with clonal expansion had a Wotherspoon-Isaacson grading score grade 3/4; the others were grade 1 or 2.
MALT IN CONTROL SUBJECTS
Organised lymphoid tissue was detected in 21 5% of the samples, and Hpyloni infection in 63%. H pylon infection was found in 82% of the gastric specimens with lymphoid follicles.
While the majority of VDJ clonal expansion in SS was observed in those without lymphoid follicles, in the controls the opposite was seen, as reported elsewhere.18 Table 4 
Discussion
Gastritis of SS was previously labelled as an atrophic gastritis with or without intestinal metaplasia. '9 20 In previous studies, gastric biopsy specimens have shown mononuclear cell infiltrates of the lamina propria, and the prevalent cells were typed as T lymphocytes of the CD4 phenotype;21 our findings confirm these data.
The immunophenotypic analysis of the lymphoid cells infiltrating the mucosa resembles very closely that found in minor salivary glands. In this study, we observed gastric lymphoid follicles in a slightly greater percentage of SS patients compared with the control group. Lymphoepithelial lesions with evidence of B lymphocytes infiltrating the epithelium, consistent with the criteria for 'suspicious lymphoid infiltrate' according to Wotherspoon et al14 were found in 143% of the SS samples.
There is a growing consensus concerning the role of Hpylon in the development of lymphoid follicles in the general population; however we found no such relationship in SS.
The 
